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13.1 Introduction
Climate change requires that societies rethink their prevailing approaches 
to water management. One impulse for this is that they are increasingly 
confronted with changing rainfall patterns. This results not only in 
difficulties with flooding (excessive rainfall over a short period of time), but 
also with drought (not enough rainfall over a long period of time). The 
latter of the two types of water issues relates to water scarcity problems that 
have long been experienced in the more arid Mediterranean countries 
within Europe. Natural conditions of the water basin play an important role 
in determining the frequency and amount of precipitation and storage in 
an area as well as the changing climate and rainfall patterns. As such, a 
number of issues related to water scarcity are also becoming important to 
many Northern European countries. This chapter discusses the contextual 
conditions that are of importance in the development of adaptive policy 
responses to these water scarcity issues.
While differences of opinion exist with respect to the exact definition 
of water scarcity, it is often dealt with as a situation where the availability 
of water does not meet the demands of people and nature (White, 2012). 
To reduce the effects of water scarcity, a policy approach should focus on 
socio-economic factors related to the water utilization pattern. Adaptive 
responses should reconsider both traditional and more recently 
recognized natural and recreational water demands and take into account 
rival demands for rather vulnerable use functions in society. Traditional 
demands include mainly economic functions (e.g. guaranteeing the 
navigability of rivers, guaranteeing the use of rivers for cooling energy 
power stations, preventing saltwater intrusion into aquifers for drinking 
water and agricultural crop growing). Adaptive responses are crucial for 
managing these functions as well as for the more natural and recreational 
values of water systems. The result is often the development of minimum 
flow requirements.
The results of the European Commission supported Aquadapt project 
(2000–2005) serve as the empirical basis upon which this chapter is based 
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(Kuks, 2005a, 2005b). The project team consisted of thirteen academic and 
industrial partners from seven countries and contributed to the knowledge 
base available for those involved in strategic planning and management of 
water resources in semi-arid environments (Aquadapt, 2003). The changing 
supply and demand patterns were an important driver for this project. Four 
cases are presented in this chapter based on the data collected by country 
teams in Alicante for the Spanish case, in Montpellier for the French case, 
in Cranfield for the United Kingdom (UK) case, and in Twente for the 
Dutch case. The project teams investigated the way in which governmental 
actors deal with and respond to problems of drought and water deficiency 
in an adaptive way. The two cases in Southern Europe (the Marina Baja 
catchment area in Spain and the Hérault river basin in France) were 
compared with two cases in Northern Europe (the Nene river basin in the 
UK and the Maas river basin in the Netherlands). The Aquadapt research 
was focused on identifying the changes in water utilization patterns and 
water policy responses to those changes in each of the chosen countries. 
Researchers in the four countries looked at the policy approaches that were 
adopted and implemented, as well as at the underlying governance regimes 
(the institutional setting) from which the policy approaches resulted in 
order to assess the prevailing governance regime. The aim of Aquadapt was 
to formulate general conclusions on how to make governance regimes 
more adaptive towards water scarcity. This chapter recognizes that adaptive 
policy responses are a key aspect required for water governance (de Boer et 
al., 2011) and connects the presence of these responses to contextual 
conditions (outlined in the following section) that are important to achieve 
regime change (institutional change) and policy change (Bressers and 
Kuks, 2008). The next section also summarizes the theoretical framework 
that has been used for the comparative analysis of the case studies. Following 
this, we analyse and discuss the case studies from Spain, France, the UK and 
the Netherlands respectively. The final section provides conclusions about 
which contextual factors were observed to influence the emergence of 
adaptive policy responses in the four cases and how this relates to 
institutional change in water governance regimes.
12.2 Framework for comparative analysis
The four cases in South and North Europe focus on adaptive responses to 
changes in the water utilization pattern. Each country is investigated at the 
level of a specific case, while also taking into account the influence of 
contextual factors from outside the case area. First, we discern changes or 
trends in the utilization pattern during a period of three decades (1970–
2000). Second, we identify adaptive responses during this period by 
considering the governance regime at the case level. We use the five 
dimensions of the governance regime as described in Chapter 3 of this 
book, and for each of these five dimensions, we investigate whether adaptive 
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or reactive responses are present. Third, we relate these responses to 
changes in the utilization pattern or other contextual factors. Finally, we 
interpret the meaning of adaptive responses in terms of sustainability and 
discuss ways to enhance the future adaptive capacity of water governance 
regimes in coping with water scarcity.
Water utilization patterns resulting in sense of urgency
Water utilization patterns are influenced by both natural factors that 
determine the resource status (water availability and chances for water 
utilization), and socio-economic factors that determine the resource use. 
Natural factors refer to the natural conditions of a water basin, as well as 
conditions developing related to climate change and changing rainfall 
patterns. Socio-economic factors refer to traditional water demands that 
may be expanding and creating homogeneous rivalries (users demanding 
similar services from a limited stock), new water demands or values (like 
natural, ecological or recreational values of water) resulting in heterogeneous 
rivalries (between different use types) and demands for other natural 
resources, which also creates rivalries (such as land-use claims in floodplains). 
Natural factors and socio-economic factors can thus together create a 
certain sense of urgency in terms of water scarcity.
Governance regime (institutional setting)
In 2000, the European Union adopted the Water Framework Directive 
(WFD) to streamline the European Union myriad water legislation into one 
overarching strategy. The WFD imposes a general requirement for 
ecological protection and a minimum chemical standard for all surface 
waters. The key element of the directive is the introduction of a model for 
water management based on ‘river basins’, or geographical areas, rather 
than on administrative or political boundaries. The key aims of the WFD 
are set out in Directive 2000/60/EC (additional detail added by authors in 
following parentheses):
•	 expanding the scope of water protection to all waters, surface waters 
and groundwater;
•	 achieving ‘good status’ for all waters by a set deadline;
•	 water management based on river basins (following the example of e.g. 
Maas, Rhine and Scheldt across-the-borders river basin management);
•	 achieving a ‘combined approach’ of emission limit values and quality 
standards;
•	 getting the prices right (adequate water pricing acts as an incentive for 
the sustainable use of water resources); and
•	 getting the citizen involved more closely and streamlining legislation 
(replacing seven old water directives).
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The above aims are seen to address the five dimensions of governance 
distinguished in Chapter 3 in the following ways:
1 levels and scales: water management at river basin scale;
2 actors: getting the citizen and all users involved more closely 
(participation);
3 perceptions and ambitions: expanding the scope and achieving ‘good 
status’ for all water bodies;
4 strategies and instruments: streamlining legislation and combined 
approach (integration); and
5 responsibilities and resources for implementation: getting the prices 
right (redistribution of costs).
The institutional setting in each case is identified and described according 
to these five dimensions.
Policy initiatives: reactive and adaptive responses
The following directions for institutional change are possible ways a 
governance regime can develop towards more institutional sustainability: (1) 
restructuring levels and scales (positioning the river basin level and organizing 
water management based on watershed boundaries); (2) involving new actors 
(developing participatory arrangements for involvement of all users and 
stakeholders with an interest); (3) reformulating the policy problem 
(developing an integral vision including all water values); (4) integrating 
policies (using integrated water legislation, integrated planning and 
integrated water resource management); (5) redistributing resources 
(limiting property and use rights, internalizing costs, full cost recovery) 
(Bressers et al., 2004; Bressers and Kuks, 2005, 2006).
A policy initiative is understood in this chapter as a response in terms of a 
change to one or more dimensions of the governance regime. These initiatives 
can be both adaptive and reactive. An adaptive response is defined here as an 
active learning process in which a decision path has been adopted from a 
range of possible alternatives. Such a response is the outcome of a consultative 
process in which numerous institutions with different opinions and resources 
have collaborated (Pahl-Wostl et al., 2007). A reactive response, on the other 
hand, is defined here as one that does not learn from past experience but 
attempts to foster solutions, which are rather short term or satisfy one section 
of the population or a type of institution. A reactive response is one in which 
alternative options were either not discussed or not feasible.
Other contextual (institutional-based) factors
In Chapter 3, various types of contextual factors and actor characteristics 
are distinguished. In this chapter, we specifically focus on the shared values, 
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shared cognitions, and mutual dependencies among actors. In slight 
contrast to the terminology used in Chapter 3, we choose to focus on these 
‘shared’ actor characteristics as being part of the context and hence treat 
them as contextual factors that behave as mechanisms that determine if the 
five dimensions of a governance system will change. In case of shared values, 
adaptation may arise from the tendency of actors to act from a set of 
constant and coherent values. More specifically, Bressers and Kuks (2004) 
found indications for the relevance of a ‘tradition of cooperation’ in a 
dominant policy ideology that supports integration. Actors that experienced 
positive examples of integration also exhibited mutual respect and trust in 
‘fair play’. In case of shared cognitions, adaptation arises from the tendency 
of actors to use a common reference frame to interpret cognitions. More 
specifically, Bressers and Kuks (2004) found indications for the relevance 
of ‘joint problems and joint opportunities’. Under these circumstances 
common knowledge bases existed from respected sources on relevant 
problems and opportunities. Additionally information symmetry was found 
between the involved actors as well as a sense of responsibility for the future 
and respect for each other’s interests. In case of mutual dependencies among 
actors, adaptation may arise from the dependence of actors on each other’s 
resources. Bressers and Kuks (2004) also found indications for the relevance 
of ‘institutional interfaces’. These interfaces determine the clarity of 
assigned responsibilities (to prevent territorial battles) and the legal or 
practical possibilities to protect negotiated compromises from continuous 
litigation. Actors, independent or within the administration, can also 
function as part of the institutional interface as brokers with solely process 
objectives. Bressers and Kuks (2004) also found indications for the relevance 
of a so-called ‘credible alternative threat’. This can take the form of a 
sufficient imbalance of power favouring a dominant actor to enable 
unilateral action, the availability of information on alternative options to 
‘solve’ the problem from the perspective of the dominant actor’s perspective 
or an alternative option that has more severe consequences for the other 
stakeholders than the specific form of integration would have.
The following sections provide the empirical data from the four case 
studies. The above contextual factors are used to assess each of the 
governance regimes with respect to the presence and influence of these 
shared values.
13.3 Spain (Marina Baja catchment area)
The Marina Baja is a catchment area on Spain’s eastern coast in the 
autonomous region of Valencia. Tourism along the coastline is very 
important for the Spanish economy, but also contributes to water stress. 
Fruit trees (especially orange and lemon trees), olive trees and almond 
trees are cultivated here and the population has significantly increased in 
the last twenty years.
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Water utilization pattern
The Marina Baja area suffers from water scarcity and saltwater intrusion 
due to overexploitation. This is partly the result of natural conditions. It is a 
semi-arid area with a decreasing annual rainfall and frequent drought 
periods. A severe drought occurred in 1978. In addition, there are frequent 
floods in the autumn and the area generally experiences irregular rainfall 
patterns. The scarcity is also the result of socio-economic conditions since there 
is an overexploitation due to agriculture in inland areas (a decrease of rain-
fed agriculture, an increase of irrigated agriculture), overexploitation due 
to urban growth and development and strong growing tourism in the 
coastal area.
Policy responses
Since the 1960s, there have been intra-basin transfers within the Jucar river 
basin district as well as the construction of new dams and wells in the Marina 
Baja area. Use limitations and recommendations have not been put in place 
to reduce consumption (demand management), although public bodies 
have been aware since the 1960s that urban growth and tourism would 
create water problems for the area. Since the creation of the 1978 Marina 
Baja Water Consortium, these more reactive responses to water scarcity 
have given way to more adaptive responses. This consortium is an arrangement 
between municipalities and farmers to reallocate water in such a way that 
treated wastewater from urban and tourist areas can be reused in agriculture. 
Municipalities in the coastal area now cover most of the investment and 
exploitation costs, which keeps the price of irrigated water as low as possible. 
The required contribution from the general budget is justified by the 
importance of tourism for the area’s economy.
Governance regime
In terms of levels and scales, we observe that integrative coordination is 
missing between the Spanish administrative water management levels. The 
Environment Ministry supervises the river basin authorities, which develop 
water basin level policy. However, the Jucar river basin authority is isolated 
from the Autonomous Community Valencia and the municipalities, 
including the Marina Baja Water Consortium. The consortium is an 
initiative by municipalities, but is not under the supervision of the river 
basin authority. The WFD suggests concerns about the appropriate scale of 
intra- and inter-basin transfers with respect to sustainable river basins and 
the relevant basin boundaries. In terms of actors and networks we observe that 
the consortium is a closed community, protecting its strong economic 
interests. It is a corporative institution, not very open to rival interests (such 
as the interests of the ecosystem) or linking up with land-use development. 
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There is a low level of public participation and a lack of access to information. 
The consortium is locally embedded, but not in the top-down structure of 
the administration. In terms of perspectives and objectives we observe that an 
inconsistency in the National Hydrological Plan of 2001 on the one hand 
extended the eco-perspective but on the other hand was encouraging an 
increase in the number of dams and inter-basin transfers. Since 2004, the 
central government has developed a policy approach that aims more at 
addressing resource constraints and solutions in terms of desalinization 
and demand management. However, at regional and local levels the 
resource is not considered to be a limiting factor as they believe in and stick 
to supply management instead of demand management as a way of 
addressing water distribution issues. Problems of groundwater pollution 
and overexploitation causing saltwater intrusion are not included in the 
problem formulation by the public. In terms of strategies and instruments we 
observe that fragmentation exists between urban planning and water 
resource management. Water quality aspects are insufficiently included in 
water resource management. There is a lack of integrated planning and 
integrated water resources management (IWRM). A strategy for demand 
management is missing, since the prevailing strategy is mostly supply 
oriented. In terms of distribution of resources we observe that strong property 
rights on agricultural water resource use exist. Tourism and urban 
development often require more water than is available. The Marina Baja 
Water Consortium now forms an important part of the governance regime 
related to the trading of used water, and improving water use efficiency 
(reallocation among users). Water users are not yet fully bearing the costs 
of infrastructure, exploitation and externalities. General budgetary funds 
of various administrations are still involved.
Contextual (institutional-based) factors
The case of the Marina Baja demonstrates an interesting adaptive response 
in terms of constructing a new actor arrangement at the local level between 
municipalities and private stakeholders (farming community and the 
tourism branch) for the purpose of redistributing resources among these 
actors. The drought in 1978 created a strong sense of urgency and a credible 
threat of future water deficiencies that could occur if nothing were done 
(mutual dependencies). The prospect of growing demand functions as a joint 
problem, while the possibility of water reallocation functions as a joint 
opportunity (shared cognitions). In terms of shared values it is remarkable that 
the stakeholders still rely on water reuse, inter-basin transfers and 
desalinization as their approaches to managing water supply. They believe 
these options are able to satiate the increasing water demands from 
agriculture, domestic use and tourism without the need for demand 
restrictions. In that way, property rights do preserve existing modes of water 
management and water utilization but compensation payments are 
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introduced to better balance the rival uses of a limited stock of water 
resources.
13.4 France (Hérault river basin)
The Hérault is a mountain-fed river basin in the South of France. It reaches 
the Mediterranean Sea near Agde, west of the city of Montpellier, and 
has a length of 148 km. The Hérault basin is situated in the region of 
Languedoc-Roussillon.
Water utilization pattern
The Hérault river basin suffers from sanitation problems, as during times of 
low flow the amount of effluent from wastewater treatment plants has a very 
high impact on the water quality of the river (compared to periods of high 
river flow). This is partly the result of natural conditions. Water shortage 
periods in summer constrain irrigation for a few weeks, but rarely result in 
a ban on crop irrigation. Supplies have not been low enough to affect 
drinking water supply, industrial use and hydropower in summer. Similarly, 
there is no pattern of increasing drought. On the contrary, very violent 
flash-floods can happen in the autumn and winter. However the awareness 
of issues related to water deficiency are increasing due to socio-economic 
conditions. There is a changing population due to new settlers from outside 
the area who now represent the majority of the inhabitants. The demand 
itself is not changing, but the sensitivity of new citizens to irrigation affecting 
recreational use options is. Tourism is an increasingly important source of 
income for the area and is thus playing a more important role in discussions 
on ways for determining water distribution.
Policy responses
As a result of their perceived water stress, government agencies in the 
Hérault area have promoted the principle of collaborative management 
and planning of water resources. They have used a planning instrument – 
the SAGE procedure (Schémas d’Aménagement et de Gestion des Eaux; in 
English: Integrated Water Management Plan at River Basin Level) – which 
was defined at the national level by the 1992 French Water Act. SAGE 
creates a platform where stakeholders can debate and negotiate. Applying 
this model means a change from the traditional top-down model to a more 
flexible participatory model. This can be identified as an adaptive response. 
SAGE is one of the major innovations of the 1992 Water Act. The SAGE 
process aims at including all water issues and all relevant stakeholders in a 
river basin. The process results in active participation and broader attention 
is given to river-related concerns as compared to solely urban and economic 
growth concerns.
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Governance regime
In terms of levels and scales we observe government agencies that traditionally 
work at the level of the department, now have to cooperate at the basin 
level. This strengthens the cooperation between the central and the 
department level in terms of co-governance. Although public agencies are 
supposed to join forces, not all of them support the SAGE planning 
procedure. In terms of actors and networks we observe that SAGE is a drastic 
change in the sense that stakeholders such as environmental associations, 
canoe rental companies, etc. can contribute to policymaking. However, not 
all of the stakeholders are well represented. Legitimacy issues have arisen 
since government agencies select the representatives and since only 
organized stakeholders are represented in the process. Consultation is very 
formal, and the rather technical language used by the expert community 
results in the general public not being involved. In terms of perspectives and 
objectives we observe that it is difficult to achieve joint problem formulation. 
Traditional stakeholders refuse to accept the existence of water stress due 
to the inclusion of new values. As a result, public agencies avoid speaking 
about water conflicts and consider them only as possible future tensions. In 
terms of strategies and instruments we observe that SAGE applies to the new 
paradigm of IWRM. In terms of distribution of resources we observe that 
representation of stakeholders is missing ‘legitimacy’, which is an important 
resource for making policies effective. The SAGE procedure thus does not 
provide stakeholders with sufficient trust, even though the purpose of the 
procedure is to gain more trust and support from the public.
Contextual (institutional-based) factors
In the Hérault case the SAGE procedure plays a crucial role in providing 
an adaptive response to water deficiency. The procedure restructures the 
cooperation between administrative levels, leads to the involvement of 
new actors, reformulates the policy problem and results in more integrated 
management. The sense of urgency comes from anticipation of future 
threats of water shortage and from present rivalries. There is no urgency 
related to immediate water scarcity. In terms of shared values, a tradition of 
cooperation developed through SAGE brings stakeholders together. In 
terms of mutual dependencies among stakeholders, it is interesting to have a 
closer look at the role of property rights in the Hérault case. Rivalry exists 
between farmers (irrigation) and stakeholders making indirect use of 
water (fishing, swimming and canoeing). Fishing associations argue that 
farmers do not comply with the 1994 Fishing Act, which requires minimum 
flow. They also argue that farmers could prevent water stress by changing 
irrigation practices (for example by switching to drip irrigation). Farmers 
argue that they have historical legitimacy for water use in the basin and 
that they should not have to accede this position to new environmental 
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concerns. Political pressure is often used to oppose cases that are taken to 
court. The social pressure on farmers has developed to a credible 
alternative threat and has led them to adopt a more adaptive response of 
exploring the possibility of constructing small reservoirs. Financial 
institutions, such as the Rhône-Méditerranée-Corse Water Agency, 
support conflict resolution by subsidizing studies and investments to 
improve irrigation efficiency. In this section, political pressure, social 
pressure and financial institutions are shown to function as ‘institutional 
interfaces’ and ‘brokers’ that help to achieve negotiated compromises 
and to avoid continuous litigation.
13.5 United Kingdom (Nene river basin)
The river Nene is located in the East of England. It rises from three sources 
in the county of Northamptonshire and ends at the North Sea coast. It is the 
tenth longest river in the UK (142 km). It is a tidal river whose flow and level 
are influenced by the tides of the North Sea, and as such is affected by 
problems of saltwater intrusion. The inland flow of saltwater from the sea 
limits the consumptive uses of the river water.
Water utilization pattern
In terms of natural conditions, the Nene river basin is an area with some of 
the lowest mean rainfall across the country. Although it is not a semi-arid 
area, the catchment does experience episodic drought events, exacerbated 
by low rainfall levels in the catchment. Meanwhile, the catchment also 
experiences significant floods, the most recent of which occurred in the 
spring of 1998. In terms of socio-economic factors abstractions from the river 
constitute 93 per cent of water supply and is as such, considered to be ‘fully 
abstracted’. Low summer flow coupled with high public water services 
demand can cause abstraction problems. Additionally, due to a rising 
population (and a government policy to develop 400,000 new homes in the 
period 2005–2025), more new housing is inevitable. These predictions 
coupled with low rainfall means that the area could become water stressed 
(not permanently, but episodically).
Policy responses
The 1975/1976 dry years resulted in the Ministry of Environment declaring 
a national drought and that public standpipes would be the only source of 
public supply. This naturally induced event led to changes that were less 
structural and more procedural, such as the review of drought warning 
systems in place and more public information campaigns. The warning 
procedure requires that abstraction automatically cease when demand flow 
drops to a level that threatens the environmental health of the river. In 
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1995, the water authorities, industry and agriculture experienced low-flow 
impacts. Domestic use was, however, less impacted than in the previous 
drought in 1975/1976. Since then, industry and agriculture have adopted 
more efficient water use procedures. Once the drought events were over, 
various bodies looked to improve their own management processes and 
technical capacity, rather than view these events as a social or political/
economical issue. After water levels and water services returned to normal 
capacity, the agenda moved to ‘what we could do better next time’ (in terms 
of crisis management). No policy changes developed around preventing a 
drought or structurally seeking to change patterns of water use. The relative 
cost of water did not rise as a consequence of these droughts. Investment, 
research and development efforts were focused on technical- and 
engineering-based solutions such as better forecasting, enlarging reservoir 
capacity, reducing water leakage within the infrastructure and developing 
new reservoirs. The local experts that were interviewed believed that 
reducing leakage rates and encouraging the public to take up water efficient 
behaviours would be counteracted by the pressure of the rising population 
and associated proposed housing, and hence placing greater pressure on 
the freshwater management regime in the catchment. To conclude, we 
found no real adaptive responses but only reactive responses to drought in the 
Nene case.
Governance regime
In terms of levels and scales we observe that the 1989 privatization of the 
water sector provided for a market-orientated regime, which seeks no 
funding from central government and is run along full cost recovery lines. 
At the regional level, a private company is responsible for water 
management as a commodity, not as a resource. At the national level, the 
Environmental Ministry governs resource management. The 1995 drought 
took place in the post-privatization era. Each of the water companies 
involved were negotiating tactics individually and lobbying the 
Environmental Ministry to balance their statutory public water supply 
duties with the licences held by agriculture and industry. The public 
sector (the national government) considers droughts as the management 
responsibility of private companies, while the private sector operates 
under the premise that it can negotiate to broaden their licences during 
drought periods. Due to the fractured nature of the governance regime, 
the concept of water scarcity is not currently on the national government’s 
agenda. In terms of actors and networks we observe that there is no 
participatory process at the regional scale where the public can participate. 
They can only participate through the national voluntary CAM-process 
(Catchment Abstraction Management Plan). This process can be viewed 
as a forecasting method to assess potential conflicts amongst water users 
(as stakeholders) in the near future. The CAM-process is projected to be 
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reviewed on a six-year cycle and to provide conclusions and 
recommendations regarding the process. There is no mechanism for 
price regulation by regional stakeholders (as consumers). In terms of 
perspectives and objectives we observe that the public image of the country is 
one of sufficient water resources with a dominant cultural belief that there 
is no water scarcity in the UK. The general perception amongst the public 
that freshwater is of good quality and not in short supply, may be an 
explanatory factor for the slow uptake in recycling technologies and water 
reuse systems within industry and agriculture. Water issues are not a 
national debate as there is no resource perception and people trust in 
resource availability and management (engineering of water services; 
warning systems) to provide for their water needs. Water use reduction is 
not considered as an option for consumers. Floods and droughts are 
generally considered to be episodic rather than structural and are thus 
not seen as the result of socio-economic factors, but as the result of poor 
management decisions. Stakeholders mainly trust engineering and 
forecasting to provide solutions and as such only a radical shift in the 
amount of available water is likely to reduce water consumption. In terms 
of strategies and instruments we observe that although there is integration of 
water management and environmental management at the national level, 
a strategy for water resource protection at the regional level is missing. In 
terms of distribution of resources we observe that the post-privatization mode 
of regulation has prevented price swings (due to the role of the national 
price regulator). Water companies in the UK are not satisfied with the 
available flexibility of cost recovery mechanisms however, and they argue 
that they do not have enough funds to reinvest in improving infrastructure. 
This could encourage the government to reassess price capping policies 
that had been intended to set limits on the prices charged for water and 
sewerage services, while taking into account proposed capital investment 
schemes and expected operational efficiency gains. Resource protection 
is not included yet in the price of water services. Setting quotas only makes 
sense when water supply companies can manage supply more efficiently. 
Demand management and resource management are not in their hands.
Contextual (institutional-based) factors
Severe droughts in 1975/1976 and 1995 created a limited and short-term 
sense of urgency in the UK and the Nene area. However, policymakers 
responded in a reactive manner. We did not find any policy measures or 
policy plans that anticipate an increasing demand following the future 
construction of 400,000 new homes in an arid area. The dominant shared 
values related to unlimited water use, the dominant shared cognitive perception 
that water management is an engineering issue, and the strong role of the 
private sector (in terms of mutual dependencies) explain the preservation of 
the existing mode of water management.
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13.6 Netherlands (Maas river basin)
The Maas (or Meuse) is a major European river, rising in France and 
flowing through Belgium and the Netherlands before draining into the 
North Sea with a total length of 925 km. The Maas Works is a river restoration 
plan that aims to restore floodplains and natural river dynamics along a 
220 km stretch located in the south of the Netherlands contained by the 
provinces of Limburg and North-Brabant.
Water utilization pattern
In terms of natural conditions, the Maas valley is not an arid or semi-arid area, 
but suffers from water depletion due to the fast water passage of a large 
river in a narrow river basin. The Maas valley suffers from water depletion 
and flooding, which are affected by a loss of space in the river basin, 
particularly within its floodplains. The combination of a narrow river basin 
and rival land uses in the floodplains has led to insufficient river valley 
space for natural river dynamics. In dry periods, the catchment suffers from 
water depletion. In periods of heavy rainfall, the river basin suffers from 
flooding due to excessive rainwater coming from France and Belgium. 
Heavy river floods in 1993 and 1995 resulted in a high sense of urgency due 
to extensive material damage and the evacuation of 8,000 people. In terms 
of socio-economic factors, gravel extraction (on a concession basis) in the 
floodplains has degraded the river landscape and caused sound and 
vibration nuisance for the inhabitants of the Maas valley. Water drainage 
systems on agricultural land along the river and the resulting decline of the 
groundwater table have caused water depletion and degraded the quality of 
the ecosystem in floodplains. Urban and industrial estate expansions in the 
river floodplains have destroyed the ecosystem and reduced the chances for 
river dynamics and water storage. Conditions for shipping transport on the 
Maas have worsened due to a lack of investment in navigation-infrastructure. 
Drinking water production from groundwater sources has lowered 
groundwater tables, thereby affecting water depletion.
Policy responses
The Maas is selected as a case study because of the adaptive response developed 
to handle both water depletion and flooding problems by means of an 
institutional arrangement in which economic exploitation of floodplains is 
used for the cost recovery of floodplain restoration. During the period 
1985–1992, the Maas Works restoration plan was developed to restore 
natural dynamics where possible, improve ecological conditions and also to 
improve shipping conditions with new investment in a navigation route. 
Meanwhile, plans were initiated to move agricultural operations beyond the 
floodplains to allow a rise of groundwater tables, to stimulate the water 
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supply sector to gradually shift the production from groundwater to surface 
water and to set limitations on gravel extraction by allowing more public 
participation in the attribution of new concessions. Severe river floods in 
1993 and 1995 created the political will to develop more storage capacity in 
the river valley by widening and deepening the riverbed. As a result, new 
elements were added to the national governments’ restoration plan (the 
Maas Works). These elements provide for an expansion of gravel extraction 
as a means to recover the costs of restoration works. Municipalities were 
also expected to use their land-use decision-making authority to prevent 
further urban and industrial expansions in floodplains and agricultural 
operations would be further encouraged to move beyond the floodplains. 
The population was also to become more involved in the process of creating 
space along the river. Transboundary cooperation and fine-tuning across 
the whole river basin would be undertaken to better control and anticipate 
the water flow through the Maas.
Governance regime
In terms of levels and scales we observe that although the Maas is an 
international transboundary river, the Netherlands considers it to be a 
national river basin and not a regional river basin. This makes it the 
responsibility of the national government as opposed to the watershed 
based Water Boards which are separate government bodies generally 
responsible for regional water management issues. The national government 
does not want to invest national money into the Maas restoration plan as 
they believe that the provincial government should recover the costs of the 
Maas restoration with revenues from the gravel extraction concessions. The 
provincial government argues that the 1993 and 1995 floods were national 
disasters. Citizens in the province of Limburg who are opposed to gravel 
extraction consider the expansion of gravel concessions to finance the Maas 
restoration as an unfavourable solution. On the other hand, the national 
government maintains that it is a sustainable solution at the provincial scale 
for the water basin. In terms of actors and networks we observe tensions 
between the gravel extraction concession holders on the one side and the 
local population on the other side. The gravel extraction group is supported 
by the national government in its aim to expand gravel extraction, whereas 
the local population is supported by the provincial government in its aim to 
reduce gravel extraction and get the Maas restoration subsidized from the 
national budget. Furthermore, the Maas restoration plan created a rivalry 
between farmers who are afraid of losing agricultural land for the purpose 
of floodplain restoration, and the national and provincial authorities who 
are united in their aim to create ‘room for the rivers’. In terms of perspectives 
and objectives we observe that the national government’s requirement of 
budget neutrality (full cost recovery for the Maas restoration plan out of 
revenues from gravel extraction), brought an alternative into the discussion 
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on the Maas restoration plan. The citizens suggested an option of not 
restoring the Maas and setting up an arrangement for damage compensation 
in case the Maas area is confronted with new flooding. In terms of cost 
effectiveness this could be a better option for the local population, although 
this option is less legitimate and credible. The flood risk estimations and 
necessary prevention levels associated with the Maas restoration plan 
continuously changed due to uncertainty about the future impact of climate 
change, in combination with the requirement of budget neutrality. The 
associated scenarios were changed based on the amount of gravel extraction 
that would be needed to recover the costs associated with the flood 
prevention measures. This continuous uncertainty caused much delay 
during the development and implementation of the Maas restoration plan. 
In terms of strategies and instruments we observe that the adaptive responses 
included within the Maas restoration plan make use of the possible link 
between flood defence, river restoration and gravel extraction as a window 
of opportunity. This arrangement is a potentially effective arrangement for 
adapting prevailing resource governance structures to an intensive water 
utilization pattern, such as was observed in the Marina Baja Water 
Consortium in the Spanish case. In terms of distribution of resources we 
observe that the success of adaptive responses in the Maas river basin very 
much depends on the cooperation of land owners in floodplains (like 
farmers) and the general public, as well as on cooperation with municipalities 
and industrial stakeholders (like gravel extractors). The property rights of 
gravel extractors and the requirement of the national government for 
budget neutrality result in a transfer of revenues from one natural resource 
(gravel) to the restoration of the river as another natural resource.
Contextual (institutional-based) factors
The 1993/1995 floods increased the sense of urgency for the Maas restoration 
plan. This plan is seen as an adaptive response to a complex set of problems, 
including water depletion in the river basin. In terms of shared cognitions, 
the Maas restoration plan functions as a joint opportunity for stakeholders 
to make effective use of the possible link between flood defence, water 
depletion, river restoration and gravel extraction. In terms of mutual 
dependencies between actors, the national requirement for a balanced budget 
forces regional stakeholders to cooperate on a compensation arrangement 
between public and private actors. Not restoring the Maas and setting up an 
arrangement for damage compensation in case the Maas area is confronted 
with new flooding is a credible alternative threat, since the compensation 
costs should be covered by the provincial authorities. It is the lack of shared 
values (disputes on the consequences of the Maas restoration for the 
position of agriculture and gravel extraction in the floodplains, and disputes 
over the national ownership of the regional Maas problems), which has 
delayed the implementation of the Maas restoration plan.
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13.7 Discussion and conclusions
In four case studies across South and North Europe we investigated how 
adaptive policy responses evolve from the underlying institutional setting 
(governance regime) and are triggered by contextual factors. Adaptive 
policy responses can develop based on a deliberate concept transfer from 
one region to another or as a learned response to a series of threats 
accompanied by the recognition of the expected continued experience of 
future threats. The results of this research show examples of where adaptive 
policy responses developed (or not) under different circumstances. In the 
Hérault case and the Maas case we found examples of adaptive responses in 
the form of integrated planning. Integrated planning is based on the scale of 
the river basin and crosses administrative boundaries. It takes into account 
rivalries and functions as a tool to organize participation and commitment 
of all relevant stakeholders. It preserves the status of water values that are 
otherwise rather weakly protected and it provides a coordinated policy 
approach for the various instruments that tackle different parts of the policy 
problem. In the Marina Baja and Maas cases we found examples of adaptive 
responses in the form of compensation arrangements. Such arrangements help 
to overcome rivalries in case of resource scarcity, which includes scarcity of 
space for water storage. Through this solution, some actors helped others 
by transferring institutional resources such as money. In the Nene case 
especially, we found evidence that reliance on sufficient water supply by 
means of engineering solutions causes actors to resist demand restrictions. 
Such an attitude, results in the preservation of existing modes of water 
management and thus in more reactive responses.
Contextual factors
As is discussed in Chapter 3, contextual factors exert an influence on policy 
and implementation processes (and their effectiveness) through their 
influence on the characteristics of the actors involved. We distinguished 
between natural factors, socio-economic factors and institutional factors. 
Natural factors include physical characteristics of the river basin or catchment 
area as well as weather- or climate-related events such as droughts and 
floods. Droughts (Marina Baja 1978) and floods (Nene 1998; Maas 1992 
and 1995) can create a high sense of urgency, which is influenced by the 
way in which these events are perceived by the public. Relevant social-
economic factors are considered to include utilization patterns and water 
demands. The cases show that the increasing demand for agriculture 
(Marina Baja, Maas), domestic use (Nene, Marina Baja, Maas) or tourism 
and recreation (Marina Baja, Hérault) result in rivalries and a debate on 
water as an unlimited commodity versus water as a limited resource. Water 
transfer from one aquifer to another (Marina Baja, Hérault) raises questions 
about where to draw river basin or catchment boundaries and how to define 
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the scale at which the stock of the resource is limited. Property rights on 
urban and agricultural land use (Nene, Maas) have led to restrictions of 
river dynamics and thus affect the storage capacity and natural function of 
the river basin. Existing modes of water management and water utilization 
can be preserved due to intact property rights and thus maintain rivalries. 
On the contrary a lack of property rights is experienced in the case of 
recreational use (Hérault, Nene) and ecology (minimum flow and river 
dynamics) as new values (Marina Baja, Hérault, Nene and Maas).
Does gradual degradation of the resource (instead of sudden events like 
droughts and floods) trigger policymakers to act in anticipation of a future 
threat? The Marina Baja case demonstrates the presence of anticipation by 
local policymakers about growing demands for agricultural, domestic and 
tourist uses as they develop solutions based on water reuse, transfers and 
desalinization (though no demand restrictions were proposed). The 
Hérault case demonstrates anticipation of a threat from water transfer from 
the aquifer to another region (a dispute which was not solved during our 
period of research). The Nene case does not show policymakers anticipating 
domestic demand issues related to the future construction of 400,000 new 
homes. The Maas case shows that anticipation of new flood threats slowed 
down due to implementation problems with the flood defence policy. 
Overall, we were able to distinguish the presence of institutional factors like 
shared values, shared cognitions and mutual dependencies affecting the 
behaviour of the stakeholders involved and discovered how these aspects 
improved the chances for a more adaptive response in the different cases.
Governance regime
Policy responses develop partially based on the underlying institutional 
setting or governance regime. We used five dimensions of governance to 
highlight the various avenues through which the concept of adaptive policy 
response arises under different governance regimes. In terms of levels and 
scales the interconnection and coherence of central/national policymaking 
(with top-down guidance) and decentralized arrangements was seen to be 
influential. Decentralized arrangements could be bottom-up arrangements 
of stakeholders at the local or regional level (like drainage boards), or 
could be resource authorities at river basin scale. In order to support 
adaptive policy responses to water scarcity, stakeholder organizations 
should include those that perceive water as more than a commodity, and 
hence include other use functions of the resource. In general, multilevel 
governance should prevent levels from functioning in an isolated manner 
and should interconnect top-down and bottom-up approaches. In terms of 
actors and networks, adaptive responses were influenced by the presence of 
rival values and whether users have an opportunity to be represented or 
involved in decision making on river basins and water catchments. Planning 
functions can provide an institutional interface that creates opportunities 
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for representation since water policy communities are often closed expert 
communities sharing highly professionalized language. The problem 
formulation determines which actors are considered as stakeholders. 
Involving new stakeholders thus depends on reformulating the problem as 
well as the receptivity of a policy community of experts to have an open 
mind towards new water values and to create access for outsiders with an 
interest (Jeffrey and Seaton, 2004; de Boer and Bressers, 2011). Involvement 
of stakeholders at the local and regional scale requires bottom-up processes. 
In terms of perspectives and objectives discourses that exist around present and 
future water problems were observed to influence the process of adaptive 
policy responses. Discourses that support sole reliance on engineering 
solutions for addressing water scarcity and limit attention to the importance 
of related social dilemmas, and water management that only considers 
physical problems that can be solved with technical interventions were not 
observed to support adaptive policy responses. Integrating new values into 
the existing water culture in a country or an area is something that deserves 
attention in developing an adaptive policy response. In terms of strategies 
and instruments drought and water deficiency problems were affected by the 
development and discussion of a strategy for demand management. Water 
management and land-use management were observed to be co-dynamic 
processes and when integrated can address issues related to scarcity. 
Property rights can preserve existing modes of water utilization and thus 
approval procedures for zoning and land-use plans that are screened for 
water effects by water authorities can be helpful in developing more adaptive 
perspectives by policymakers. In terms of distribution of resources adaptive 
policy responses are favoured when users pay for the full costs of water 
services and when externalities are internalized into the price of water. 
Fixation of a water demand quota and creation of tradable quotas are 
examples of adaptive policy responses that were observed to stimulate 
efficiency on the side of water users.
This overview summarizes the important contextual factors that were 
observed to be related to the development of adaptive policy responses to 
water scarcity issues in the four case studies researched. A conversion 
towards more adaptive policy initiatives begins with changes on each of the 
five dimensions of the underlying governance regime (Bressers and Kuks, 
2008). Although contextual factors (natural conditions, socio-economic 
factors and institutional-based factors) play an important role in determining 
if institutional change will happen, some suggestions are provided through 
the discussion related to how institutions can more actively improve the 
ability of a governance regime to adapt.
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